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ABSTRACT 
Growing development in the telecommunications industry, along with frequent 
purchases, upgrading and increased ownership of mobile phones (MPs) have indirectly 
contributed to the global increase in e-waste generation, along with future pile-ups of 
used MP units and accessories. An improper end-of-life (EOL) management of MPs 
further exacerbated environmental degradation associated with their hazardous waste 
components.   The increasing number of new MP purchases and service subscriptions, 
especially in Johor had made it relevant to study how the MP usage trend and its EOL 
management amongst consumers and sellers could affect future stockpiling and e-waste 
disposal.  This study also analyzed the urban and non-urban respondents‘ willingness to 
pay (WTP) for a green MP or participate (WTPar) in a recycling program as well as 
their opinions on MP-related policy and recycling facilities.  It involved a randomly 
selected sample of 1200 MP users and 110 sellers around urban Johor Bahru and non-
urban areas (i.e., Muar and Kota Tinggi).  Mean comparison or analysis of variance 
(ANOVA), bivariate analysis, and linear regression were used to determine associations 
between socio-economic background and purchasing activity as well as willingness-to-
participate in a recycling program between the groups.  Results indicated that on 
average, urban consumers chose price in making purchases, owned more MP units and 
kept them as spares, thus implying the stockpiling problem.  Based on Kendall's tau 
coefficient, willingness to participate in a recycling program and pay more for a green 
MP differed according to socio-economic and locational factors (i.e., p < 0.01 or 
significant at 99% confident level).  Majority, especially the non-urban respondents, 
were highly supportive of incentives and rebates, along with improved accessibilities 
and increased number of recycling facilities in promoting a more sustainable EOL 
management of MPs.  The study provides a new insight in integrating locational and 
socio-economic factors, as well as MP usage, pricing, purchasing behavior, and 
convenience with current and future MP‘s EOL management system and policy 
framework.  
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 ABSTRAK  
Pertumbuhan industri telekomunikasi berserta kekerapan pembelian, 
penambahbaikan, dan peningkatan pemilikan telefon bimbit (MP) secara tidak langsung 
menyumbang kepada penambahan penjanaan e-sisa secara global serta pelonggokan MP 
dan aksesori terpakai.  Pengurusan selepas jangka hayat (EOL) yang tidak mapan 
menambah pencemaran alam sekitar disebabkan kandungan komponen sisa berbahaya 
MP. Peningkatan jumlah pembelian MP baru dan pendaftaran servis, terutamanya di 
Johor menjadikan kajian mengenai bagaimana trend penggunaan MP dan pengurusan 
EOL di kalangan pengguna dan penjual menambah masalah pelonggokan dan 
pembuangan e-sisa di masa akan datang lebih relevan.  Kajian ini turut menganalisa 
kesanggupan responden dari bandar dan luar bandar membeli (WTP) MP hijau dan 
melibatkan diri dalam program kitar semula (WTPar), serta pendapat mereka terhadap 
polisi berkaitan MP dan fasiliti kitar semula.  Kajian melibatkan 1200 pengguna dan 110 
penjual MP yang dipilih secara rawak. di sekitar bandar Johor Bahru, dan kawasan luar 
bandar (i.e., Muar dan Kota Tinggi).   Kaedah analisa varian (ANOVA), bivariate, dan 
regresi linear digunakan untuk menentukan hubung kait antara latar belakang sosio-
ekonomi kedua kumpulan responden dan aktiviti pembelian, serta kesediaan mereka 
untuk melibatkan diri dalam program kitar semula.  Hasil kajian mendapati responden 
kawasan bandaraya mementingkan harga dalam pembelian dan memiliki lebih banyak 
unit MP yang menyebabkan masalah pelonggokan.  Berdasarkan pekali Kendall tau, 
penglibatan dalam program kitar semula dan kesanggupan membayar lebih untuk MP 
‗hijau‘ berbeza mengikut faktor sosio-ekonomi dan lokasi responden (i.e., p < 0.01 atau 
signifikan pada tahap kepercayaan 99%).  Majoriti di kalangan responden luar bandar 
menyokong pemberian insentif dan rebat serta kemudah sampaian dan penambahan 
fasiliti kitar semula dalam menggalakkan pengurusan EOL MP yang lebih mapan.  
Kajian ini memberikan wawasan baru dengan mengambil kira faktor lokasi, sosio-
ekonomi, penggunaan MP, harga, dan tabiat pembelian serta keselesaan fasiliti dalam 
membentuk rangka polisi dan sistem pengurusan EOL MP sedia ada dan di masa 
hadapan.  
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CHAPTER 1 
INTRODUCTION 
1.1 Background of Study 
Prior to exploring a certain issue and problem, underlying determinant variables 
or contributing factors to identify scope, and methods to be used needs to be analyzed in 
the study.  This chapter discusses the background of the problem, as well as aim and 
objectives of the study.  It later discusses in general, the scope of study, methodology 
and the study‘s contribution to knowledge especially in the area of mobile phone-related 
e-waste.  It is very relevant as currently there is a shortage of related data base; lack of 
attention on behavioral approach, as well as a lack of qualitative study on the topic. 
The growing global development in telecommunication and advancement in 
mobile phone (MP) technology along with changing trends amongst consumers had 
consequently contributed to the global increase in e-waste, as well as environmental 
threats associated with the disposal of the units.  Competition has made phone makers to 
produce latest and better phone models, as well introduced promotions for new units 
with better applications which triggered users to change or purchase a new mobile 
phone.  Consumers nowadays insist on better technology to meet the current trends and 
needs.  Shorter service life of mobile phones of one year or less than three years due to 
trend or fashion and the need or habit to upgrade to latest functions further exacerbate 
the problem (Yin, Gao and Xu (2013), Polák and Drápalová (2012);  Ongondo and 
Williams (2011a); and Ha et al. (2008). 
 
2 
 
The wasted mobile phone parts, considered as Waste Electrical and Electronic 
Equipment or WEEE contain hazardous electrically-powered components.  The 
technological development of mobile phones has been dynamic since the earlier Qwerty 
system to current smartphones. (Chen, 2015).  This has led to an increase in the volume 
of potentially hazardous waste materials.  Globally, it has been estimated that around 20-
50 million tonnes of e-waste were generated annually, most of which originated Asian 
countries (Herat and Agamuthu, 2012).  Within a thirty year period, 5 billion out of the 
total 7 billion people in the world used mobile phones.  In the United States alone, 
300,000 mobile phones were disposed daily in the trash (Leyla, 2013). 
 As far as the e-waste from mobile phones are concerned, Malaysia has also 
experienced the advancement in electronic communication industry, along with the 
increase in users, thus stock piles of old and unused units.  Out of the 700,000 tonnes of 
e-waste generated by households, mobile phones contributed to the one of the largest 
proportion of the Waste Electrical and Electronic Equipment (WEEE) (Ho et al., 2015).  
The continuous improvement in economic status, as well as the status symbol attached 
to up-scale and branded mobile phones have increased the WEEE generation.  
According to e-Marketer report in 2014, the number of smartphone users (excluding 
older models) in the world has reached 1.63 billion (Hiong, 2015) and the figure 
continues to increase.  
According to a recent study, almost one hundred million mobile phones are 
replaced each year. Even in Malaysia, its usage has been increasing while landline 
telephone coverage is decreasing.  The Malaysian Communications and Multimedia 
Commission (MCMC), an organization responsible with the monitoring of mobile phone 
registration, reported that the number of subscriptions in Malaysia (units purchased) 
increased four times to 43.3 million in 2014 (MCMC, 2015a) from 11.12 million in 
2003 (Bernama, 2008).  The figure was 30.3 million in 2010 (MCMC, 2010), with a 
penetration rate of about 144.2 per 100 inhabitants, due to multiple subscriptions.  The 
study area of Johor State took up quite a large percentage of 156.7%.  Majority (62.3%) 
of the Malaysian subscribers were urban, while 37.7% rural users.  As for the service 
provider Maxis alone, i.e., a leading service provider in 2012, it had total of 13.8 million 
subscriptions (New Straits Times, 2012). 
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Proper mobile phones‘ waste management in developing countries was said to be 
lacking.  According to Gartner (2015), only 3% of the consumers recycled their old 
phones.  The same issue goes to Malaysians MP users.  The recycling of unused mobile 
phone in Malaysia can be improved.  According to Agamuthu and Tanaka (2014), only 
20 percent of Malaysians were aware of the e-waste and mobile phone recycling. As far 
as mobile phone in the State of Johore is concerned, only three companies including 
Shan Poornam Pvt. Ltd. were involved in the take back scheme, making it necessary for 
a study to be done to improve the facilities (Department of Environment, 2016).  
Since the inception of the recycling campaigns in late 2013, organized by the 
MCMC, only less than 3,000 units of the millions of mobile e-waste were collected for 
proper treatment indicating a very low level of proper e-waste disposal (the Star, 2016).  
Latest data shows that in Penang alone, less than 1800 tonnes of the countless mobile 
phone units available were collected in 2015 (Berita Harian, 2016).  The developing 
nations, in general, need to develop effective policies and collection systems as well as 
recycling treatment infrastructures (Yu et al., 2010, Polák and Drápalová, 2012; Li et 
al., 2012; Song et al., 2012).   
Electronic wastes must be disposed correctly to avoid the negative effect on the 
environment and future generations.  While the use of external nickel may cause allergic 
dermatitis (Zinwas and Molenda, 2009), other parts and components in mobile phone, if 
exposed to or ingested, could lead to cancer, kidney damage, lung, sight, hearing and 
nervous system disorders (Utusan Malaysia, 2012; Buletin Umum, 1996). The harmful 
contents include mercury, lead, cadmium, arsenic, bromine, and chlorine if leaked could 
cause an increase in concentration or bio-accumulation in the food chain. This 
phenomenon if occurred could be detrimental to the overall ecosystem and the 
environment including soil, vegetation, water, humans, and animals (Anthony, 2013).  
As far as MP‘s end-of-life (EOL) is concerned, the impacts of the production 
phase are mainly attributable to the energy intensive manufacturing of printed wiring 
boards (PWB). Impacts on ecosystem quality are dominated by the EOL phase and the 
heavy the metal long term emissions, in particular, have negative effects on the 
ecosystem.  Recycling of network materials in general leads to a twofold reduction of 
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environmental impacts: in the EOL phase itself as well as by means of the avoided 
primary production of materials recovered in the EOL phase.  A significant reduction in 
the negative impacts on human health is achieved by improving the material quality of 
the secondary precious and rare materials (Scharnhorst, et al., 2005). 
The government had initiated campaigns and promotions to provide information 
and encourage awareness amongst the public regarding the importance of proper e-waste 
disposal.  Fines will be imposed on companies, manufacturers and both government as 
well as private sectors if found guilty over indiscriminate or illegal disposal of e-waste.  
These electronic wastes must be gathered by licensed contractors to dispose them safely 
at licensed government-approved recovery facilities (Department of Environment, 
2012a).  Co-operations amongst parties are important to ensure the effectiveness of the 
policy.  
The environmental and recycling awareness is still low amongst Malaysians. As 
reported by Zaim (2015) according to Solid Waste Corporation (SWCorp.), only 10.5 
percent of the population recycled their waste compared to other developed countries, 
i.e., more than 40%.  Time and money constraints were found to be the most common 
excuses by consumers for not doing so.   Some of them do not know the importance of 
proper disposal and choose to throw the electronic wastes into normal trash bins and end 
up in our landfills.  The consumer awareness and convenience, according to Bian, Hu, 
and Wang (2014), Nokia (2011b), Fiorillo (2011), Bernstad et al. (2010), Ongondo and 
Williams (2011a), as well as Mohd.Badruddin (2004), are the key determinants in waste 
recycling.  Only 10 % or less have recycled their old mobile phones (Nokia, 2011b). 
This further emphasizes the need to look at awareness and knowledge on existing 
facilities as well as recycling programs as they were seen as obstacles for consumers.  
1.2 Aim and Objectives of Study 
The broad aim of the research is to analyze mobile phone usage trend amongst 
Johoreans, in general, and public consumers as well as mobile phone retailers in urban 
Johor Bahru and non-urban Muar, as well as Kota Tinggi, in specific.  Consumers in the 
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study included the general public, while retailers included the sellers and employees of 
MP sellers. 
The study would later be used to propose an end-of-life (EOL) management 
framework for the government to help improve in the overall e-waste policy.  Due to the 
ever-changing trends of such a dynamic technology as mobile phones that such studies 
as this is crucial in providing a data base linking behavioural aspects in MP ownership to 
the overall policy improvement in its waste recycling.  Based on the direct feedbacks 
and suggestions by the shop owners and the public, future policies could be made more 
people friendly and more effective as implemented in developed countries. 
Studies as this is of utmost importance to analyze current e-waste recovery 
methods in the area, if not the whole country, as most developing countries, cared less 
on the effects on the environment during recycling process which further led to serious 
contamination.  The components such as plumbum or lead (Pb) along with cyanide, 
mercury as well as other metals such Ni (Nickel), Beryllium (Be), as well as electrolytes 
from batteries, if incinerated without off-gas cleaning equipment, furans and dioxin 
would be released into the atmosphere (Hagelüken, 2007).  The recycling of e-waste, 
printed-circuit boards, in particular, gold recovery, most often done in backyards of 
many developing countries‘ residential neighbourhoods, has brought about detrimental 
environmental degradation (Wong et al., 2007a; Liu et al., 2006).   
The objectives of the study are as follows: 
i. To study the mobile phone ownership and usage trends in affecting its 
EOL management amongst urban (Johor Bahru) and non-urban (Kota 
Tinggi and Muar) consumers.  
 
ii. To analyze urban and non-urban consumers‘ willingness-to-pay (WTP) 
more for a ‗green‘ mobile phones and willingness-to-participate 
(WTPar) in a recycling campaign through a standardized questionnaire 
survey.  
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iii. To analyze mobile phone‘s usage differences and recycling behavior, as 
well as EOL management between the public consumers as well as shop 
owners and sellers (retailers). 
 
iv. To integrate the behavioural aspect and usage trend analyzed from the 
scientific, qualitative survey in mobile phones‘ EOL and management 
policy measures for Johor. 
1.3 Scope of Study 
A study aims to understand the underlying behavioural aspects of urban and non-
urban users (WTP and WTPay) in helping to propose a better mobile phone waste 
recovery and more appropriate management framework for the government to help 
improve the overall e-waste policy.  The study looked at the characteristics of users and 
mobile phone retailers within selected cities of Johor Bahru, Kota Tinggi and Muar, 
pattern of usage, reuse or recycle of phones, and disposal (End-of-Life (EOL) 
assessment) in helping to develop ways to encourage recycling or reduce the overall 
impact on the environment.   
Primary data were derived from both the qualitative and quantitative survey 
through a standardized list of questionnaires used.  By conducting a survey amongst the 
MP users to provide the primary data on the EOL management, the researcher would be 
able to develop an empirical formula in determining the attributes of recyclers, while 
helping to improve future policies.   The primary data obtained from the survey included 
profiles of the urban and non-urban users, their mobile phone usage trend, and EOL 
management, as well as their willingness-to-pay (WTP) and participate (WTPar) in its 
recycling program..  The findings were used to meet the objectives of the study. 
Other supplementary secondary data from the government agencies as well as 
published information from the Department of Environment (DOE) and multi-media 
service providers as well as MCMC could be used to further analyze the current 
management issues and help in suggesting improvement measures in the future.  The 
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study looked into determining factors that may affect the effectiveness of regulations 
related to e-waste handling.  This explanatory research involved both literature on the 
subject matter as well as quantitative data collection used to understand the EOL, 
stockpiling, and multiple ownership of mobile phone which contributes to the ever 
increasing electronic waste.  
The main data collection involved a total sample of 1200 public respondents 
randomly selected (yet stratified based on the State‘s gender distribution) in the study 
areas, (400 from each location: Johor Bahru (JB), Kota Tinggi (KT) and Muar 
Municipalities) (i.e. based on a 95% confident level (or p <0.05) for a population of 
more than 100,000 (Singh and Masuku, 2014; Yamane, 1983), and 110 retailers (i.e., 50 
per study area).  The Johor Bahru and MPJBT areas of the study were chosen as, the 
number of repair shops were limited in numbers to treat MPJBT areas separately, as 
most repair shops were concentrated mainly in Johor Bahru city centers (KSL Mall, 
Danga Malls, etc.). 
1.4 Significance of Study 
The study is crucial due to the lack of similar studies in Malaysia. It could 
provide a promising area for further studies in the future.  The results from the study 
would provide vital information to mobile phone makers regarding consumer 
preferences to produce a better phone to cater the consumer needs.  The understanding 
of the behavior and EOL of unused mobile phones as well as current collection facilities, 
would help policy makers design a more effective ways of managing e-waste in the 
future, an area that still needs improvement in the country.  
It is important to understand underlying problem and issues involving MP‘s 
usage behavior, EOL management among consumers, as well as facilities, and policy 
commitment with MP waste recovery.  Since the implementation of ‗Mobile E-waste 
Program‘ in 2015, only 3 companies (i.e., Sengheng, Meriahtek Pvt. Ltd.., and Shan 
Poornam Metals Pvt. Ltd.) were involved with the mobile phone e-waste recovery, 
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which further supported the low feedback from both industries and consumers 
(Department of Environment, 2016). 
By using empirical method of assessing the potential impact of disposed mobile 
phones, batteries and chargers, the study could be used by the Department of 
Environment as well as waste managers such as Alam Flora Pvt. Ltd., and Southern 
Waste Management Environment Pvt. Ltd. (SWM) to improve on the overall e-waste 
management in Malaysia.  Necessary information as far as the management of electronic 
waste mangement is concerned were provided to assist the improvement in the overall 
national e-waste management and services.  resolved through this study and the data 
compiled.   
1.5 Contribution to Existing Knowledge and Policy 
The study contributes a great deal to the literature on mobile phone EOL and 
recycling behavior by addressing the need for a more sustainable and integrated e-waste 
management.  The lack of attention on the consumer product and the studies related to 
its EOL management provided a promising future for the development of the literature 
on the subject matter.   
 Improvement measures can be suggested based on the responses from a large 
sample of both public consumers as well as retailers (MP sellers) regarding the 
weakness of current policies and guidelines on MP waste recovery (as successfully 
conducted by previous researchers in both developed and developing countries.  
Among the stakeholders who would benefit from the study include: 
i. The retailers and mobile phone manufacturers.   
ii. The government and authorities related in e-waste management. 
iii. The Malaysian Department of Environment. 
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iv. The SWCorp Pvt. Ltd. 
v. The academics and resesarchers through publications, book chapters, 
research materials, future research works, universities. 
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